High-molecular-weight polyethylene glycol prevents lethal sepsis due to intestinal Pseudomonas aeruginosa.
During stress, erosion of protective intestinal mucus occurs in association with adherence to and disruption of the intestinal epithelial barrier by invading opportunistic microbial pathogens. The aims of this study were to test the ability of a high-molecular-weight polyethylene glycol compound, polyethylene glycol 15-20, to protect the intestinal epithelium against microbial invasion during stress. The ability of polyethylene glycol 15-20 to protect the intestinal epithelium against the opportunistic pathogen Pseudomonas aeruginosa was tested in cultured Caco-2 cells. Bacterial virulence gene expression, bacterial adherence, and transepithelial electrical resistance were examined in response to apical inoculation of P. aeruginosa onto Caco-2 cells. Complementary in vivo studies were performed in a murine model of lethal sepsis due to intestinal P. aeruginosa in which surgical stress (30% hepatectomy) was combined with direct inoculation of P. aeruginosa into the cecum. High-molecular-weight polyethylene glycol (polyethylene glycol 15-20) conferred complete protection against the barrier-dysregulating effects of P. aeruginosa in Caco-2 cells. Intestinal application of polyethylene glycol 15-20 in stressed mice protected against the lethal effects of intestinal P. aeruginosa. Mechanisms of this effect seem to involve the ability of polyethylene glycol 15-20 to distance P. aeruginosa from the intestinal epithelium and render it completely insensate to key environmental stimuli that activate its virulence. High-molecular-weight polyethylene glycol has the potential to function as a surrogate mucin within the intestinal tract of a stressed host by inhibiting key interactive events between colonizing microbes and their epithelial cell targets.